Phenylephrine does not limit myocardial blood flow or oxygen delivery during isoflurane-induced hypotension in dogs.
Experiments were performed on seven fentanyl-pentobarbital-anesthetized, open-chest dogs to determine whether stimulation of coronary alpha 1-adrenergic receptors by phenylephrine causes coronary vasoconstriction and impaired myocardial oxygen delivery when phenylephrine is infused to correct isoflurane-induced hypotension. Myocardial blood flow was measured with radioactive microspheres, and myocardial oxygen and lactate extraction were determined. The Fick equation was used to calculate myocardial oxygen consumption. Measurements were obtained (a) under control conditions, (b) after a 30-min inhalation of isoflurane sufficient to decrease mean aortic pressure by 30%, and (c) while maintaining administration of isoflurane, 5-10 min after restoration of mean aortic pressure by intravenous infusion of phenylephrine. Isoflurane-induced hypotension was accompanied by a baroreceptor-mediated increase in heart rate and by a decrease in myocardial oxygen consumption; however, myocardial blood flow was maintained, resulting in decreased oxygen extraction and increased coronary sinus PO2, thus implying a direct coronary vasodilating effect for isoflurane. Lactate extraction was unaffected. Phenylephrine infusion during inhalation of isoflurane returned mean aortic pressure and heart rate to their respective control values, and it did not change myocardial oxygen consumption, myocardial blood flow, myocardial oxygen extraction, coronary sinus PO2, or lactate extraction from values obtained during isoflurane alone. These latter findings are consistent with undiminished coronary vasodilation by isoflurane in the presence of phenylephrine. In conclusion, infused phenylephrine to restore aortic pressure during isoflurane administration had no vasoconstrictor effect in the coronary circulation and did not impair myocardial oxygen delivery. Apparently, the direct coronary vasodilating action of isoflurane completely nullified phenylephrine-induced vasoconstriction via local alpha 1-adrenergic receptors.